This paper examines the dissemination and uptake of health research into policy and program delivery in four developing countries. In-depth interviews were conducted with health researchers, policymakers and practitioners at both local and national level.
Introduction
Research is generally understood to be a systematic process for generating new knowledge, and can act as a powerful tool for providing information for policy formation (Walt 1994) . The continuing trend towards evidence-based policy formation has increased the demand for research outputs that can provide clear, concise policy-relevant findings (WHO 2000; ECDPM 2000) . A prerequisite for evidence-based policy formation is the timely provision of scientifically sound and up-to-date information to policymakers (WHO 2000; Bark 1979) , and the success of a country' s development efforts depend upon the degree to which its planners and program managers use and apply research for decision-making (Torres 1981) .
Demographic research continues to produce a large body of scientific findings that can address critical issues faced by policymakers, and informed policymaking can benefit from understanding the policy implications of such research (RAND 1997) .
The extent to which such research is translated into policy action, however, is dependent on the success of communicating research outputs between researchers and policymakers.
The effective dissemination of research results to policymakers is an essential element of any research program, not only as a means of translating research results into policy action, but also to provide 'pay-back' for the investment in health research (Askew 2002) . The growth of large donor-funded operations research programs focused towards developing countries has increased the need to provide evidence of policy impact, which in turn has placed greater importance on ensuring that research outputs are communicated effectively to policymakers. Effective communication between researchers and policymakers, however, provides a continual challenge.
Previous research has identified the existence of a gap between the amount of research that is produced and the amount that is implemented in policy development and program delivery, resulting in the current under-utilization of health research (Walt 1994b; RAND 1997) .
This paper examines issues of communication across the researcher-policymaker interface in four countries: Malawi, Tanzania, India and Pakistan. Although previous research has identified the existence of a communication gap between researchers and decision-makers (Walt 1994; 1994b) , little is known of the factors creating this divide. This paper explores current modes of research dissemination between researchers and policymakers, and examines the barriers to effective communication between the two parties. An understanding of the difficulties faced by researchers and policymakers in disseminating and utilizing research outputs has the potential to increase our knowledge of the communication process, and to highlight strategies to improve the dissemination and uptake of research outputs.
Models of Research Communication
Research results can inform and be used by a wide variety of decision-makers, such as politicians, public officials, program implementers, non-government agencies, international organizations or service delivery bodies. Policy decisions can also vary from Government ministries developing national population policies at one end of the spectrum to informing program delivery strategies at local service points at another level. Due to the variation in scope and level of decision-makers, research results need to be communicated differently to each policy audience and according to the type of policy, decision, or program being influenced.
Previous studies of research utilization have used a similarly broad definition of policymakers, which has contributed to the development of a conceptual framework to describe the use of research in health policy formation (Hanney et al 2002; Hanney et al 2000; Buxton and Hanney 1996) . The framework consists of two elements: a categorization of the potential benefits of using research in health policy formation, and a description of the stages involved in the utilization of research in policymaking.
The stages include the inputs to research, the research process, primary outputs from research, secondary outputs from research, practitioners application of research and final outcomes. Although the stages are presented as a linear process the framework also includes various feedback loops and forward leaps, recognizing that the process of research utilization is often multidirectional (Hanney et al 2002) . The following models of research utilization more fully describe the various processes of interaction between researchers and policymakers.
Models of research utilization in policy development fall into three broad categories; rational models, incremental models and political models 1 (Hanney et al 2002 : Weiss 1979 1980) . Rational models of research utilization include the knowledge driven model, which describes research as a linear sequence whereby research generates knowledge that implies action and research is passed to policymakers as a final stage in the research process (Walt 1994; Weiss 1977) . The problem-solving model also follows a linear sequence, but the research issue is identified by the end-user in a deliberate attempt to answer a policy question (Hanney et al 2002) . Porter and PrysorJones (1997) argue that such deliberate dissemination of research is most likely to result in policy change as the stimulus to seek information arises directly from a specific policy problem.
Incremental models have a longer timeframe for research utilization and include the interactive model and the enlightenment model. The interactive model involves a number of interactions between researchers and policymakers throughout the research process, and enables each party to be exposed to the world of the other. Hanney et al (2002) state that increasing attention is focusing on the concept of interfaces between research producers and users, and that research is less likely to be used when there is no interaction across this interface. They go on to state that interaction needs to be considered at various stages in the research process, including priority setting, commissioning of research and communication of findings. The enlightenment model argues that research outputs permeate gradually into the policy process through a number of indirect information channels (Walt 1994) , and that it is not a single piece of research but a cumulative weight of information which leads to policy change (Weiss 1977) . Smith (1993) argues that this model provides a more realistic view of the researcher-policymaker interface, which acknowledges the dynamic exchange of information between a range of channels and actors.
Political models include the political model, whereby policymakers use research as ammunition to support certain political points of view and to refute others. Secondly, the tactical model of research utilization is used when there is pressure for action to be taken on specific issues that leads to the commissioning of research on the topic (Martin 2002). Hanney et al (2002) state that such commissioning of research can lead to more informed policy making, rather than shotgun policy development in response to the pressure to respond.
Methodology
This research was conducted in four countries: Malawi, Tanzania, Pakistan and India.
Asian and African countries were selected to identify whether there exist broad continental differences in the issues under investigation, and whether country-specific issues are evident. Information was collected via in-depth interviews with both health researchers and policymakers responsible for developing health policy, as shown in Information was collected via in-depth interviews using a semi-structured discussion guide. The interviews covered the following topics; current practice of research dissemination and uptake; effectiveness of current dissemination strategies; barriers to the dissemination of research; and suggested strategies for improved dissemination.
All interviews were tape-recorded and fully transcribed. Textual data analysis was conducted using the principles of Grounded Theory (Glaser and Strauss 1967; Bartlett and Payne 1997) , whereby the textual data are categorized by themes within the data and examined across the whole data set. Common themes contribute to developing a picture of collective experience (Taylor and Bogdan 1984) , and themes identified by specific subgroups (ie: researchers or policymakers) are further examined for contextual explanation of the issues. Verbatim quotations from respondents are used to illustrate key themes from the respondent' s own perspective.
Results
Due to the similarity of issues across the differing contexts of the research, the results are presented by issues rather than country-specific results. The results are structured according to the barriers experienced by researchers, by policymakers and a range of common barriers.
Current Methods of Dissemination and Uptake of Research Results
The range of strategies used by researchers to disseminate research outputs to policymaking audiences is similar across all study countries. Differences in the dissemination process, however, exist between research that is commissioned (by a donor or a government agency) and non-commissioned research. Respondents identified that with commissioned research there is a direct channel of communication between the researcher and the end-user, which facilitates the dissemination of the final research outputs. Respondents also stated that the commissioning agency is typically involved in the research process and has a vested interest in the research outputs and it is therefore more likely to be utilized in policy development. Both researchers and policymakers reported that there exist no common, structured mechanisms through which to disseminate effectively non-commissioned research;
this is highlighted by the disparate strategies of dissemination used by researchers and the sources of uptake of research used by policymakers. However, for commissioned research, there is a direct channel of communication between researchers and policymakers.
Researcher's Barriers to Dissemination of Research Outputs

Policymaker' s Perceptions of Research
Researchers reported that the lack of a strong evidence-based culture in policy development was a significant barrier to the uptake of research by policymakers.
Researchers perceived that research is given low priority by policymakers and that research findings are not valued in policy formation. As a result research is often seen to have little contribution to the policy development process, and policymakers are seen as not fully appreciating the potential contribution of research in enhancing policy formation. In addition, researchers felt that research is perceived as an unnecessary expenditure for policy development in resource poor countries. These issues are highlighted by researchers in the following extracts;
The ministers make the policies themselves, without using what we send them, they don' t realize that research could help them (researcher, India)
Policymakers don' t see the role that research plays in everyday situations. Senior government officials don' t appreciate the role of research in programmes (researcher, Malawi).
The resistance is big basically because most policymakers don' t think that research is essential for their policies. There is a general feeling among policymakers that as far as policymaking goes they are the experts. If you want to bring in researchers they
are just there to punch in numbers (researcher, Pakistan).
Most of the policies in Pakistan have been developed without the use of research… for example, maternal mortality… abortion and violence against women (researcher,
Pakistan).
Researchers also suggested that policymakers may not fully understand how to use research to support policy formation. They noted that policymakers may not have the ability to evaluate the quality of a research study or to interpret research findings, thus experiencing difficulties in incorporating research findings into policy development or into service delivery programs. This may lead to the failure to translate research into policy or to extraneous conclusions drawn from research results. For example; 
Emphasis on Statistics
While researchers recognized the importance of measurement indicators, and the increasing pressure on policymakers to justify programs or quantify changes, they felt that policymaker' s focus on statistics under-utilized research results. Researchers felt that substantive issues arising from the research could also impact on policy.
Policymakers themselves acknowledged their focus on statistical information from research outputs. The following comments illustrate these points;
They (policymakers) are interested in a few indicators, for example, what is the CPR?
Which they have to report to their highers, but other areas that are really important such as quality and side effects are not given as much attention (researcher, Pakistan).
Basically it' s statistical information we require from the researcher because they
have it readily available and can provide it promptly (policymaker, Pakistan).
Lack of Dissemination Skills and Access to Policymakers
A key theme raised by many researchers is their lack of skills in disseminating research to policy audiences. 
Donor-Researcher Relationship
The prominence of donor-driven research, particularly in Malawi and Tanzania, raised a number of issues related to dissemination. First, researchers highlighted the common disparity between the health issues investigated by international donor agencies and the priority areas of national policymakers, hence policymakers often disregard research outputs that are not focused on national areas of priority, for example;
These researchers get funding which has been specified to be targeted at specific 
areas, but that is not what the policymakers really need (policymaker, Tanzania).
Much research is conducted by external consultants and policymakers are not involved… so are not aware of the issues and sometimes don' t have any interest in the research (researcher, Malawi
Quality of Research
The quality of in-country research was an issue that discouraged some policymakers from using local research outputs and prompted them to seek research findings from international agencies. This was a particular issue in Malawi and Tanzania, where policymakers identified that the small skill base amongst local researchers made it difficult to conduct high quality research. Policymakers felt that the lack of government investment in the research sector meant that local researchers have not had the advantage of expert training afforded to those in international agencies, and so the technical competence to undertake research of an international standard was not fully developed. For example;
There are quality issues with in-country research; greater validity is given to research conducted by international agencies, as long as they used local people to field it
(policymaker, Malawi).
The difference in quality of local based research versus internationally conducted research is important. Malawi based research does not have the advantage of technology to present results in a digestible form. Even substantive research is more traditional scientific enquiry rather than research for programmers' needs.
International NGOs have worked hard at developing ways to approach policymakers
Mutual Barriers to Communication
Lack of Formal Communication Channels
Both researchers and policymakers identified the lack of formal channels of communication as a barrier to effective dissemination and uptake of research results. Similarly, in Tanzania it was suggested that the university hold a consultancy list of researchers and topics of specialization to facilitate easier identification by policymakers.
Lack of Collaborative Research
Policymakers reported that when they were involved in the research process, had commissioned the research, or the research was in direct response to a policy need, it was more likely to be utilized for policy development. Researchers also reported that the involvement of policymakers in the research process led to a more effective consideration of policy issues, political limitations and practical realities in implementing the research findings. Both parties, however, reported that much research was conducted without collaboration and this posed a significant barrier to dissemination and utilization of research results. Collaboration between researchers and policymakers was encouraged at various stages in the research process; in defining research proposals, designing research questions, and particularly in shaping policy recommendations that are realistic and relevant to the resource constraints of the ministries. Ensuring that policymakers gain a sense of ownership of the research is seen as crucial to the uptake of findings, illustrating the importance of developing a relationship of trust between researchers and the policy community. The following extracts are typical of many comments that illustrate the importance of collaboration.
There needs to be a whole dialogue between policymakers and researchers at the beginning of the research study, so that it becomes something that programmers have a vested interest in and researchers understand that vested interest and try to meet it.
That might help to facilitate the uptake of research findings in decision-making (policymaker, Malawi) 
As a programmer, if I am involved in the research
Format and Interpretation of Research Findings
Many policymakers and practitioners reported difficulties with the format and style in which research outputs were presented, stating that research reports were often written in an academic style using technical language, and include complex statistics that are difficult to understand. Policymakers stated that research outputs were often too lengthy and that concise, well-structured reports with an executive summary of the key findings and policy implications were more appropriate. One of the critical issues for policymakers in using research outputs is the frequent absence of policy implications or recommended interventions from the research.
Furthermore, policy implications that are presented are often too general or unrealistic in terms of resources. Some policymakers felt that a range of policy recommendations should be provided such as short, medium and long-term strategies and that options should be given for various resource scenarios. They also felt that research reports should highlight which agencies should be responsible for initiating changes. In response, researchers felt that they are often not aware of policymakers' priorities and resource constraints and therefore find it difficult to develop feasible policy recommendations. Researchers also stated that policymakers often judge the policy recommendations simply on practicality and affordability of implementation rather than on the importance of the issue. For example;
Reports are in an indigestible form without adequate analysis of policy or programmatic implications; therefore people note the findings but don' t act on them
It is the how part, how you can change things, what you should do. Researchers usually don' t do that, they put the research on the table and say now you figure out
what to do (policymaker, Pakistan).
They (researchers) need to interpret figures and findings, not just present the finding that one third of children born to teenage mothers die -say that this means that there
should be pregnancy prevention available (policymaker, Malawi)
Sometimes researchers don' t know who to address their recommendations to -they say policymakers -but that is a broad term (policymaker, India).
Political Influences
Researchers and policymakers acknowledged that policy formation is often influenced by political priorities and constrained by the resources of government. 
Discussion
Although this study was conducted in four very different countries it is worthy to note the uniformity of issues raised by researchers and policymakers across the differing contexts, indicating the broadly common experiences in the process of research dissemination. A number of issues, however, were more prominent in the African study countries, in particular the influence of donors on the process of dissemination.
Also the resource and infrastructure limitations and the smaller pool of skilled professionals in health research in Malawi and Tanzania lead to the greater prominence of issues such as the lack of communication networks, the need for central depositories of research information and the lack of in-country expertise for policy research in these countries.
A further issue in the dissemination and uptake of research is the question of who should take responsibility for the dissemination of research results. The dissemination of research and its contribution to the policy development process is clearly influenced by a range of activities and a range of players. This research has shown that the communication of research results can be improved through changes in the activities of three key groups; researchers, policymakers and donor agencies. The following discussion will highlight a range of strategies which can be undertaken by each group to foster more effective dissemination and utilization or research results in developing country contexts.
Strategies for Researchers
The two key strategies for researchers are to give careful consideration to appropriate 'packaging' of research findings which consider the needs of different policy audiences and to widen the target audiences for research dissemination. These two points are critical when disseminating non-commissioned research, where there has been no involvement of an end-user in the research process. Researchers need to revise the traditional academic format of research reports and produce brief research summaries with key bullet points, clear policy recommendations, simple language and reduce the methodological, statistical and theoretical content. In addition, when researchers initiate dissemination they need to consider the full range of end-users of the information and target dissemination efforts to the broadest possible range of stakeholders. Research results may be relevant not only to a particular Government ministry, but may also impact on a range of service delivery practitioners, law enforcement agents (i.e. for abortion research), community groups, educative groups, non-Government organizations, as well as academic audiences and the media.
In addition, dissemination activities consume considerable time and resources and therefore need to be explicitly included in research proposals to donor agencies.
Researchers need to be proactive to include a dissemination phase in research proposals which include a dissemination plan, target audiences, dissemination activities, research 'products' (i.e. fact-sheets, executive summaries, newsletter articles), the range of communication media to be used and a budget.
Researchers' lack of skills in disseminating research outside academic circles needs to be addressed through the provision of training on; communication strategies for differing audiences; developing a variety of research outputs; and shaping messages for policy audiences. Such training would also foster a greater awareness of how policymakers use research information and the constraints within which most policymakers operate. Training modules could also be included in the teaching curriculum at universities, to foster an appreciation of the importance of research dissemination and utilization. Such capacity building, however, would require an investment in the research sectors of the study countries.
An alternative to training researchers in dissemination is to utilize 'communication mediators' or 'knowledge brokers' who work at the interface between research organizations and target audiences. They may be advocates, communications experts and even donors, who act as the messenger for research messages or may design knowledge-transfer plans that are executed by researchers (Lavis 2003; Askew et al 2002) . Such mediators promote the main findings of research to a wide audience in an attempt to promote the policy relevance of the research and focus stakeholders' attention towards specific areas of need. Askew et al (2002) argue that the increasing importance of mediators in the dissemination process has evolved both from researcher' s lack of understanding of the policy process and policymakers difficulties in understanding research outputs. The use of mediators offers the potential to increase policymaker' s access to research outputs particularly in settings with poorly developed communication between researchers and policymakers.
Strategies for Policymakers and Practitioners
A fundamental barrier to the uptake of research is the absence of a strong evidencebased culture within policy and program development, and a lack of appreciation of the contribution of research to the policy process. Promoting an ideological change which values research-evidence in policy development is a long term process.
However, it can be influenced through closer collaboration between researchers and policy and program personnel, as discussed below.
More easily surmountable strategies for policymakers and practitioners involve the wider dissemination of commissioned research. When commissioning research, policymakers need to ensure dissemination to wide range of stakeholders, such as;
other government ministries, service delivery agencies, community advocacy groups.
Identifying funds for dissemination workshops in the research proposal would go some way towards enabling wider dissemination.
Strategies for Donors
The barriers to dissemination highlighted by both the research and policy community also point to a range of strategies for donor agencies in the process of research 
Collaborative Strategies
The remaining strategies for improving the dissemination and uptake of research results require joint action between researchers, policymakers and donors. Research can have the greatest impact on policy when effective communication exists between researchers, policymakers and the community affected by policy change (Porter and Prysor-Jones 1997) . Much research communication in the study countries, however, takes place through academic channels and so does not reach policy audiences; therefore policymakers often make decisions based on inadequate information. This underscores the importance of the research and policy community working together to establish formal communication channels and central depositories for research outputs, a suggestion also supported in other research (White 1993; Worral 1972) .
One example of an effective clearing house of research information is the Knott et al 1980; Patton et al 1977) ; collaboration is also the focus of the interactive model of research dissemination (Weiss 1979 ).
Finally, it needs to be recognized that research dissemination is often superseded by overriding influences such as the political environment and political ideologies; so that even effective dissemination of research to policymakers does not necessarily ensure that it is used in policy formation. Walt (1994) states that political environments are not always conducive to the incorporation of research into policy formation. In addition, research that advocates change may disrupt long-standing power-relationships and organizational cultures that take a great deal of effort to implement, and as such may be ignored by policymakers (Haaga and Maru 1996) .
Conclusion
This study has highlighted that the barriers to effective dissemination and uptake of research results by policymakers were remarkably similar across the differing contexts of the study countries, suggesting that communication between researchers and policymakers continues to be a widespread problem and that the divide between the two parties is shaped by common factors. This study is based on qualitative data and therefore cannot be seen as representative of all researchers and policymakers views in each of the study countries. However, the similarity in the issues across the four countries points to the need for further operations research to test the effectiveness of strategies to improve communication of research across the divide.
From this study it appears that overcoming these barriers in developing country contexts requires efforts on behalf of researchers, decision-makers and donor agencies. Increased collaboration between all parties is one of the key strategies 31 towards increasing the uptake of research into policy and program development. Hanney et al (2002:16) suggest that "it is appropriate to focus on the actions that could be taken to encourage permeability at the interfaces between policy-makers and researchers. Such actions should help ensure both that researchers are aware of policymakers' needs, and that the policy-making system is willing and able to absorb relevant research findings." Government researchers (i.e.: health related university departments) (10).
National research institutions (conducting population / health research) (7).
Private sector research organizations (4).
Non-government organizations (3). International NGOs (7).
Family planning associations (6).
Notes: Number of respondents in each category is shown in brackets. 1 Each organization was asked to identify the principle health researcher who was invited to participate in an interview.
